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ANTIVIRAL AGENTS 

This application is a national stage application filed 
under 35 U.S.C. 371 of International Application No. PCT/ 
AU00/00680, accorded an International Filing Date of Jun. 
16, 2000; which claims priority to Australian PO1054, filed 
Jun. 18, 1999. 

This invention relates to antiviral agents, in particular to 
compounds useful in the treatment of infections caused by 
Picornaviridae, such as human rhinovirus (HRV) and meth 
ods for their preparation. The invention also relates to the 
use of these compounds in the treatment of picornavirus 
infections and to intermediates useful in the preparation of 
these compounds. The compounds of the invention are 
especially suitable for use in the treatment of HRV and 
accordingly it will be convenient to describe the invention in 
connection with these viruses. However it is to be under 
stood that the invention is also applicable to other viruses of 
the Picornavirus family. 

Human rhinovirus are a member of the genus Rhinovirus 
of the picornavirus family and are believed to be responsible 
for between 40 and 50% of common cold infections. Human 
rhinoviruses comprise a group of over 100 serotypically 
distinct viruses and accordingly antiviral activity for mul 
tiple serotypes and potency are considered to be equally 
important factors in drug design. 

Two cellular receptors have been identified to which 
almost all typed HRVs bind. The major group, which 
comprises 91 of the more than 100 typed serotypes, binds to 
the intracellular adhesion molecule-1 (ICAM-1) while the 
minor group, which comprises the rest of typed serotypes 
with the exception of HRV87, binds to the low density 
lipoprotein receptor family of proteins. 

Another genus of the Picornaviridae family is repre 
sented by the Enteroviruses. This genus includes poliovi 
ruses 1–3, coxsackieviruses A (23 serotypes) and B(6 
serotypes), echoviruses (31 serotypes) and numbered 
enteroviruses 68–71. The clinical syndromes caused by 
enteroviruses include poliomyelitis, meningitis, 
encephalitis, pleurodynia, herpangina, hand foot and mouth 
disease, conjunctivitis, myocarditis and neonatal diseases 
Such as respiratory illnesses and febrile illnesses. 

Viruses of the Picornavirus family are characterised by a 
single stranded (+)RNA genome encapsidated by a protein 
shell (or capsid) having pseudo icosahedral symmetry. The 
Surface of the capsid contains "canyons' which surround 
each of the icosahedral fivefold axes and it is believed that 
the cellular receptors bind to residues on the canyon floor. 
A hydrophobic pocket lies underneath the canyon within 

which a number of antiviral compounds are capable of 
binding, sometimes with consequential conformational 
changes. Some of these compounds have been shown to 
inhibit the uncoating of HRVs and, for some of the major 
receptor group viruses, inhibition of cell receptor binding 
has also been demonstrated. It has also been shown that 
when a compound is bound within the hydrophobic capsid 
pocket, HRVs are more stable to denaturation by heat or 
acids. 

Examples of antipicomoviral compounds believed to act 
by binding within the hydrophobic pockets of the picornavi 
rus capsid are described in U.S. Pat. Nos. 4.992,433, 5,100, 
893, 5,070,090 and Australian Patent No. 628.172. One 
compound which has been the Subject of recent human 
clinical trials is ethyl 4-2-1-(6-methyl-3-pyridazinyl)-4- 
piperidinyl-ethoxybenzoate, otherwise known as “Piro 
davir. (“Intranasal Pirodavir (R77,975) Treatment of Rhi 
novirus Colds F. G. Hayden, et al., Antimicrobial Agents 
and Chemotherapy, 39, 290–294, 1995). 
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2 
A novel class of antiviral compounds has now been 

discovered which has been found to exhibit particularly 
favourable antipicornaviral properties. 

Accordingly the present invention provides a compound 
of formula I 

its salts, and pharmaceutically acceptable derivatives thereof 
where 

Het is an optionally substituted 5- or 6-membered mono 
cyclic heterocyclic radical or an optionally substituted 9- or 
10-membered bicyclic heterocyclic radical; A is O, S, NH, 
N(Calkyl). CHO, a direct bond or a bivalent heterocyclic 
radical of the formula 

(b-1) 

b-2 

/ to- ( ) 
-N f 

(CH)-C n R4 

b-3 

/ to- ( ) 
-N Z 

N-l (CH)-CHR 
1. (b-4) 

/ cur 
o N Z" 

N (CH2) -/ 
where one or more of the carbonatoms within the radicals 

(b-1) to (b-4) may be optionally substituted with 
Calkyl or two carbon atoms in the radicals (b-1) to 
(b-4) may be bridged with a Calkylene radical, m 
and n are each 

independently integers of 1 to 4 inclusive with the proviso 
that the sum of m and n in radicals (b-1) to (b-4) is 3, 
4 or 5: 

Z is N or CR where R is hydrogen, hydroxy, Calkyl, 
Calkoxy or amino: 

Z' is O, S, CHR or NR where R is hydrogen, hydroxy, 
C-alkyl, Cigalkoxy or amino and R is hydrogen or 
Calkyl, 

R" is hydrogen or C-alkyl; and 
R is hydrogen, hydroxy, C-alkyl or Cigalkoxy; 
Alk is Calkylene or a direct bond; 
W is O, S, OCH, a direct bond or NR where R is 

hydrogen or Calkyl; 
Ar is an optionally substituted 5- or 6-membered mono 

cyclic aryl radical or an optionally substituted 9- or 
10-membered bicyclic aryl radical; 
X' is Coalkyl, Coalkenyl, C.sahaloalkenyl, 

Calkynyl, Chaloalkynyl or Calkyl substituted by 



US 7,078.403 B1 
3 

halo, cyano, nitro, hydroxy, aryl, Calkoxy, 
Calkoxyalkoxy, acyl or Calkylthio; and 
X is hydrogen, cyano, F, Cl, Calkyl, Chaloalkyl or 

a bivalent radical of formula —CH) , —(CH) , 
—CHO— or —CH)O— which forms a 5- or 6membered 
ring with a neighbouring carbon atom of Ar. 
The Oxime ether compounds of the present invention may 

be in cis or trans form, or a mixture of these forms. 
As used herein the term “aryl refers to aromatic rings or 

ring systems. The aromatic rings may be carbocyclic, het 
erocyclic or pseudoaromatic, and may be mono- or bi-cyclic 
ring systems. The aromatic rings or ring systems are gen 
erally composed of 5 to 10 carbon atoms and, in the case of 
heteroaromatic rings, may contain one or more heteroatoms 
selected from N, S and O. Examples of suitable aryl groups 
include but are not limited to phenyl, biphenyl, naphthyl, 
tetrahydronaphthyl, pyridinyl, thiophenyl, benzothiophenyl, 
furyl, isobenzofuranyl, pyrrolyl, imidazolyl, pyrazolyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, indolizinyl, 
isoindolyl, purinyl, oxazolyl, thiazolyl, isothiazolyl, 
isooxazolyl, triazinyl, triazolyl, tetrazolyl and the like, each 
of which may be optionally substituted with Calkyl, 
Cigalkoxy, Calgalkynyl, Cs--alkynyl, halo, hydroxy, 
mercapto, trifluoromethyl, amino, cyano or mono or di(Ci 
6alkyl)amino. The term "pseudoaromatic' refers to a ring 
system which is not strictly aromatic, but which is stabilized 
by means of delocalization of electrons and behaves in a 
similar manner to aromatic rings. Examples of pseudoaro 
matic rings include but are not limited to furan, thiophene, 
pyrrole and the like. 

Preferred aryl groups include phenyl, pyridinyl, 
pyridazinyl, pyrazinyl, pyrimidinyl, 1,2,4-triazinyl, furyl, 
thiophenyl thiazolyl, isothiazolyl, isoxazolyl, 1,2,4- 
triazolyl, oxazolyl, imidazolyl pyrazolyl, 1,4- 
benzothiazinyl, indolyl and benzofuranyl. Particular 
examples of bivalent monocyclic and bicyclic aryl radicals 
are radicals of formula (c-1) to (c-6) below: 

(c-1) 
R 10 

\ y C. 
R11 

(c-2) 

-G 
(c-3) 

Y. R10 

us IY, 
Y. e (c-4) 

(c-5) 
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4 
-continued 

(c-6) 
YS KNN -R in 

where Y is as defined above; and 
R'' and R'' are each independently hydrogen, Calkyl, 
hydroxy Calkyl, halo, amino, cyano, nitro, 
Calkoxy, hydroxy, Calkylthio, or trifluoromethyl. 

Examples of Ar groups in combination with 5- or 
6-membered rings formed by X with the neighbouring 
carbon atom of Ar include indanones, tetralones, benzofura 
nones and benzopyranones. 
The term "heterocyclic radical as used herein refers to 

mono or bicyclic rings or ring systems which include one or 
more heteroatoms selected from N, S and O. The rings or 
ring systems generally include 1 to 14 carbon atoms in 
addition to the heteroatom(s) and may be saturated, 
unsaturated, aromatic or pseudoaromatic. 

Examples of 5-membered monocyclic heterocycles 
include furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 
isoxazolyl, isothiazolyl pyrazolyl imidazolyl, triazolyl, 
tetrazolyl, oxadiazolyl, thiadiazolyl and examples of 
6-membered monocyclic heterocycles include pyridyl, 
pyrimidinyl, pyridazinyl, pyrazinyl and triazinyl. Examples 
of 9 and 10-membered bicyclic heterocycles include indolyl, 
benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl, 
benzisoxazolyl, benzisothiazolyl, indazolyl, isoquinolinyl, 
quinolinyl, quinoxalinyl, cinnolinyl, phthalaZinyl, 
quinazolinyl, benzotriazinyl and the like. Examples of pre 
ferred heterocyclic ring systems include (optionally 
Substituted) isoxazoles, isothiazoles, 1.3,4-oxadiazoles, 1.3, 
4-thiadiazoles, 1,2,4-oxadiazoles, 1,2,4-thiadiazoles, 
oxazoles, thiazoles, pyridines, pyridazines, pyrimidines, 
pyrazines, 1,3,5-triazines, benzoxazoles, benzothiazoles, 
benzisoxazoles, benzisothiazoles, quinolines and quinoxa 
lines. Particular examples of the group Het are radicals of 
formula (a-1) to (a-14) below: 

(a-1) 
N-N 

RI ( \ 

R2 R3 
(a-2) 

s r1 
(a-3) 

(a-4) 

(a-5) 
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-continued 
Y. (a-6) 

21 
R1-- 
S N 

N (a-7) 
RW y 
R(-|-7 

R3 

(a-8) 
RI 

( ) 
Y 

(a-9) 

(a-10) 

(a-11) 

(a-12) 

(a-13) 

(a-14) 

wherein R' is hydrogen, C. alkyl, halo, hydroxy, 
mercapto, haloCalkyl, amino, mono or di(Calkyl) 
amino, cyano, formyl, Calkoxy, hydroxyC alkyl, 
CalkoxyC. alkyl, Chaloalkoxy, aryloxy, 
C -alkylthio, arylthio, Calkylsulphinyl, 
Calkylsulphonyl, arylsulphinyl, arylsulphonyl, 
—CH=NO-C-alkyl, C-alkyloxycarbonyl, 
Calkylcarbonyl or aryl; 

R° and R are each independently selected from 
hydrogen, Calkyl, Calkoxy, halo or, in radicals 
(a-1), (a-4), (a-7) and (a-13), R and R, or RandR 
combined may represent a bivalent radical of formula 
—CH=CH-CH=CH- or (CH), where p is an 
integer from 2 to 4: 

Y is O or S; and 
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6 
Y is O, S, SO or SO. 
In some preferred embodiments of the invention one or 

more of the following definitions apply: 
Het is a radical of formula (a-1), (a-2) or (a-8); 
R" is hydrogen, methyl, ethyl, chloro, methoxy or trif 

luoromethyl: 
R° and R are each independently hydrogen, chloro or 

methyl; 
Y is O or S; 
A is O, NH, NMe, a bond, or a radical of formula (b-1); 
Z is CH or N: 
Alk is Calkylene or a direct bond; 
W is O: 
Ar is a radical of formula (c-1), (c-2) or (c4); 
R" and R'' are each independently H, methyl, chloro, 

hydroxy, methoxy, cyano or nitro: 
X' is Cla-alkyl, C2-alkoxyalkyl, Csaalkenyl, 

Calknyl, Chaloalkyl, Chaloalkenyl, Chaloalkynyl 
or cyanomethyl; 
X is H. methyl or a bivalent radical of formula (CH), or 

(CH), which forms a 5- or 6-membered ring with the Ar 
group. 
As used herein the term "Cealkyl as used alone or as 

part of a group Such as "di(Calkyl)amino” refers to 
straight chain, branched or cyclic alkyl groups having from 
1 to 6 carbon atoms. Examples of Such alkyl groups include 
methyl, ethyl, n-propyl, isopropyl. n-butyl, cyclopenty1 and 
cyclohexyl. Similarly Calkyl refers to Such groups having 
from 1 to 4 carbon atoms. 
As used herein the term “halo' as used alone or as part of 

a group Such as “Chalo alkenyl refers to fluoro, chloro, 
bromo and iodo groups. 
As used herein the terms “Calkoxy” and “C. 

6alkyloxy' refer to straight chain or branched alkoxy groups 
having from 1 to 6 carbon atoms. Examples of Calkoxy 
include methoxy, ethoxy, n-propoxy, isopropoxy, and the 
different butoxy isomers. 
As used herein the term "Calkenyl refers to groups 

formed from C. Straight chain, branched or cyclic alkenes. 
Examples of Calkenyl include allyl, 1-methylvinyl, 
butenyl, iso-butenyl, 3-methyl-2-butenyl, 1-pentenyl, 
cyclopentenyl, 1-methyl-cyclopentenyl, 1-hexenyl, 
3-hexenyl, cyclohexenyl, 1,3-butadienyl, 1-4.pentadienyl, 
1.3-cyclopentadienyl, 1.3-hexadienyl, 1,4-hexadienyl, 1.3- 
cyclohexadienyl and 1.4-cyclohexadienyl. 
As used herein the term "Ce-alkynyl refers to groups 

formed from C. Straight chain or branched groups as 
previously defined which contain a triple bond. Examples of 
Calkynyl include 2,3-propynyl and 2.3- or 3,4-butynyl. 
The term “optionally substituted as used herein means 

that a group may include one or more Substituents which do 
not interfere with the binding activity of the compound of 
formula I. In some instances the Substituent may be selected 
to improve binding. Examples of optional Substituents 
include halo, Calkyl, Calkenyl, C-alkynyl, 
Calkoxy, haloCalkyl, hydroxyC-alkyl, Calkoxy, 
Ca-alkyl, hydroxy, aryl, amino, cyano, mercapto, 
Calkylamino, Cadialkylamino, aryloxy, formyl, 
Calkylcarbonyl and Calkoxycarbonyl. 
A particular group of compounds of the invention has the 

formula II: 
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II 

R" -N? n 
/- AFVC3 

RI / \ N z-sco- Nx2 / \ / " \/ 
R11 

wherein: 

R" is hydrogen, Calkyl, halo, hydroxy, mercapto, 
trifluoromethyl, amino, mono or di(Calkyl)amino, cyano, 
formyl, -CH=NO—C - alkyl, Calkoxy, 
Chaloalkoxy, aryloxy, Calkylthio, or aryl; 

Z is CH or N: 

Alk is Calkylene; 

R" and R'' are each independently hydrogen, Calkyl, 
Calkoxy, halo, hydroxy, 

X is Calkyl, Calkenyl, Chaloalkenyl, 
Calkynyl, Chaloalkynyl or Calkyl optionally Substi 
tuted by halo, cyano, nitro, hydroxy, aryl, Calkoxy or 
Calkylthio; and 

X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 
—CH2CH2—, or —CH2CH2CH2— forming a 5- or 
6-membered ring with a carbon atom on the phenyl ring. 

Another particular set of compounds of the invention have 
the formula III: 

III 

R N-O 
2 n 

R11 

wherein: 

R" is hydrogen, Calkyl, halo, hydroxy, mercapto, 
trifluoromethyl, amino, mono or di(Calkyl)amino, cyano. 
for my 1, —CH=NO—C - alkyl, Calkoxy, 
Chaloalkoxy, aryloxy, Calkylthio, or aryl; 

A is a bond or CHO: 
Alk is Calkylene; 

R" and R'' are each independently hydrogen, Calkyl, 
Calkoxy, halo, hydroxy: 
X' is Coalkyl, Coalkenyl, C.sahaloalkenyl, 

Calkynyl, Chaloalkynyl or Calkyl optionally substi 
tuted by halo, cyano, nitro, hydroxy, aryl, Calkoxy or 
Calkylthio; and 

X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 
—CH2CH2—, or —CH2CH2CH2— forming a 5- or 
6-membered ring with a carbon atom on the phenyl ring. 

A particular group of compounds of the invention has the 
formula IV 
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IV 

R10 o 

-cé 'N X 

A. - 7 
R1 ( ) ( ) R11 

NFN 

wherein: 
R" is hydrogen, C, alkyl, halo, hydroxy, mercapto, 

trifluoromethyl, amino, mono or di(Calkyl)amino, cyano. 
formyl, -CH=NO-C-alkyl, Calkoxy, Chaloalkoxy, 
aryloxy, Calkylthio, or aryl; 
Z is CH or N: 
Alk is Calkylene; 
R'' and R'' are each independently hydrogen, Calkyl, 

Calkoxy, halo, hydroxy, 
X is Calkyl, Calkenyl, Chaloalkenyl, 

Calkynyl, Chaloalkynyl or Calkyl optionally Substi 
tuted by halo, cyano, nitro, hydroxy, aryl, Calkoxy or 
Calkylthio; and 
X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 

—CH2CH2—, or —CH2CHCH - forming a 5- or 6mem 
bered ring with a carbon atom on the phenyl ring. 
A particular group of compounds of the invention has the 

formula V 

wherein: 
Het is pyridyl, pyrazinyl, thiadiazolyl, benzoxazolyl, 1.3, 

5-triazinyl, pyrimidinyl or quinoxalinyl, each of which 
may be optionally substituted with 1 to 3 substituents 
selected from halo, trifluoromethyl, Calkyl, 
Calkoxy or hydroxy: 

Z is CH or N: 
Alk is Co-alkylene; 
R" and R'' are each independently hydrogen, C-alkyl, 

Calkoxy, halo, hydroxy: 
X' is Coalkyl, Coalkenyl, C.sahaloalkenyl, 

Calkynyl, Chaloalkynyl or Calkyl optionally substi 
tuted by halo, cyano, nitro, hydroxy, aryl, Calkoxy or 
Calkylthio; and 
X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 

—CH2CH2—, or —CH2CH2CH2— forming a 5- or 6mem 
bered ring with a carbon atom on the phenyl ring. 

Another group of compounds of the invention has the 
formula VI 

R10 
== -O-XI 

Het-A-Ak-O - )-( 
R1 
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wherein: X' is Coalkyl, Coalkenyl, C.sahaloalkenyl, 
Het is pyridyl, pyrazinyl, thiadiazolyl, benzoxazolyl, 1.3, Calkynyl, Chaloalkynyl or Calkyl optionally Substi 

5-triazinyl, pyrimidinyl or quinoxalinyl, each of which may tuted by halo, cyano, nitro, hydroxy, aryl, Calkoxy or 
be optionally substituted with 1 to 3 substituents selected Calkylthio; and 
f halo. trifl thv1. C alkvl. C, alk rom halo, trifluoromethyl, C-alkyl, C-alkoxy or 5 hydrogen, cyano, Calkyl, Chaloalkyl or X is hydroxy: 
yA direct bond, O, NH or NMe: CH-CH, or —CH2CH2CH2— forming a 5- or 6 mem 
Alk is C alkylene; bered ring with a carbon atom on the phenyl ring. 
R'' and R'' are each independently hydrogen, Calkyl, Examples of specific compounds within the scope of the 

Calkoxy, halo, hydroxy, present invention are shown in Tables 1 to 8 below. 

TABLE 1. 

R10 O 
2 3 = N1 Nx 

/ \ M RI ( ) N (CH), O \ / v 
NFN \-- / X2 

R11 

Compd 
Number RI l R10, RII XI X2 

1 C 2 CHCH 
2 Me 2 CHCH 
3 C 2 CHCH CH 
4 Me 2 CHCH CH 
5 C 2 2-(OMe) CHCH 
6 C 2 2,6-(OMe) CHCH CH 
7 Me 2 CH 
8 C 2 CH 
9 Me 2 CH CH 
10 C 2 CH CHCH 
11 C 2 CH2CH2CH 
12 C 2 CH(CH), 
13 C 2 CH-CH=CH 
14 C 2 CHCN 
15 C 2 CH2C6Hs 
18 C 2 2,6-(OMe) CH 
19 C 2 2-(OMe) CH CH 
2O C 2 (CH2CH2O)2CHCH 
21 CFCHO 2 CHCH 
26 CHO 2 CHCH 
29 C 1 CHPhenyl 
30 C 1 CH-CH=CH 
31 C 1 CHCH 
32 C 3 CHCH 
33 C 2 2-(OMe) CH 
34 C 2 CHCH CHCH 
35 C 2 CH-CH=CH, CHCH 
36 C 2 2-NO- CHCH 
37 C 2 3-OH CHCH 
42 C 2 2-Me CHCH 
43 C 2 2-Me CH-CH=CH, 
44 C 2 2-Me CH 
45 C 2 2,6-(Me) CHCH 
49 H 2 H CHCH 
50 C 2 3-OMe CHCH 
51 Me 2 2-Me CHCH 
52 Me 2 2-Me CH 
53 Me 2 2-Me CH-CH=CH, 
S4 Me 2 2-Me CH2CH2CH 
55 C O CHCH 
56 Phenyl 2 CHCH 
57 C 2 CHCH (cis isomer) 
58 CF 2 CHCH 
59 Me 2 CHCF 
63 MeO 2 CH-CH=CH 
85 Me 2 CH2CH2CH 
86 Me 2 R CHCHOCH 
87 Me 2 CH-CH=CH 
88 Me 2 CH-C=CH 
89 C 3 CH 
90 C 3 CH-CH=CH, 
94 Me 3 CH 
95 Me 3 CHCH 
96 Me 3 CH-CH=CH, 
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moieties which can be introduced and removed by standard 
TABLE 7 methods (see “Protective Groups in Organic Synthesis” 

Theodora Green, Wiley Interscience, 1981). 
N-O-XI The intermediate of formula VII may be reacted with a 

Het- -cis--() / 5 compound of formula Het-L, where Het is as defined above and L is a suitable leaving group, optionally followed by 
deprotection and/or conversion of X to X', to afford a 

Compd compound of formula I. This N-alkylation reaction can be 
No Het A. l XI conducted using procedures known to the art, such as under 
147 6-Cl-3-Pyridazinyl NH 5 Ethyl 10 the conditions described in U.S. Pat. No. 5,231,184 for 
161 6-Cl-3-Pyridazinyl NMe 5 Ethyl performing analogous N-alkylations. 
162 6-Cl-3-Pyridazinyl NH 6 Ethyl The intermediates of formula VII are novel and represent 
163 6-C-3-Pyridazinyl NH 4 Ethyl a further aspect of the present invention. 
194 6-Cl-3-Pyridazinyl NMe 6 Methyl 
195 6-Cl-3-Pyridazinyl NMe 4 Ethyl Examples of Suitable leaving groups include halogen, 
209 6-Cl-3-Pyridazinyl O 5 Ethyl 15 Such as fluoro, chloro, bromo and iodo, and halogen-like 
211 6-C1-2-Quinoxalinyl Direct bond O Ethyl groups such as p-toluenesulphonyloxy and methaneSulpho 

nyloxy. 
Another method for the preparation of the compounds of 

TABLE 8 formula I involves the addition of an alkoxyamine HNOX" 
20 to an aldehyde or ketone of formula IX 

-On 
2N XI Het-A-Alk-W-Ar-C(=O)X? IX 

N CS 

R-(-)-O)-cis-o -{ ? H where Het, A, Alk, W, Ar X and X’ are as defined for formula I above. This reaction is carried out using standard NFN S 25 conditions, such as in an aqueous or alcoholic solvent at 
Compound No R l XI ambient temperature or with warming. 

A further method of forming the compounds of the 
E. M : MS invention involves reaction of a carbonyl compound of 

formula IX with hydroxylamine to give of an oxime of 
formula X, 

The compounds of the present invention may be prepared 
using methods analogous to those described in the prior art. Het-A-Alk-W-Ar-C(50 NOH)X X 
For example, compounds in which the Het radical is of 
formula (a-1) may be prepared using methodology analo 
gous to the processes described in U.S. Pat. Nos. 4.992,433, 
5,112,825 and 5,100,893. Similarly, compounds in which 
Het is (a-2), (a-3), (a-4), (a-5) or (a-6) may be prepared using 
methodology similar to that described in U.S. Pat. No. 
5,070,090 and Australian patent No. 629172, and com 
pounds in which Het is (a-7) or (a-8) may be prepared in 
accordance with methodology similar to that described in 
U.S. Pat. No. 5,364,865. 

which is then O-alkylated with a compound L-X', where L 
is a leaving group and X" is as defined for formula I. 
An additional method of preparing certain compounds of 

the invention of formula Ia (Compounds for formula I where 
W=O) involves condensing an oxime ether of formula XI 
with a suitable precursor of formula (XII) 

40 

35 

similar to that described in U.S. Pat. No. 5,231,184. In one 
example intermediates of formula VII, when W is O. are 
prepared by the reaction of compounds of the formula 
P-A-Alk-OH or P-A-Alk-L with hydroxy aromatic com 
pounds of formula VIII. 

In one method the compounds of the present invention are 
prepared via an intermediate of formula VII: 

45 

VII 
N-O-X3 

H-A-Ak-W-Ar-C 
V 2 
X 50 

where A, Alk, W. Ar and X’ are as described above, and X 
is X" or an oxime protecting group. 

This intermediate may be prepared using methodology 
55 

60 
HO-Ar-C(X)=NO-X VIII 

where Ar. X, X and X’ are as defined above, P is H or a 
protecting group, and L is a leaving group. Removal of the 
protecting group P in the reaction product affords the reac 
tive intermediates of formula VII. 65 

Examples of suitable protecting groups Pin compounds of 
formula P-A-Alk-OH or P-A-Alk-L include benzyl or acyl 

using Mitsunobu Reaction conditions (see Chemical 
Syntheses, Vol. 42, p 335, 1992) and where Het, A, Alk, Ar. 
X' and X’ are as defined for formula I. 

Methods for the preparation of intermediate carbonyl 
compounds of formulae IX have been described in the 
chemical literature (U.S. Pat. Nos. 4.992,433, 4,451,476). 
Compounds of formula XI are well known in the chemical 
literature (eg German Patent DE 3,601,564). Several 
references, including U.S. Pat. Nos. 5,112,825 and 5.242, 
924 describe methods for the preparation of various com 
pounds of formula XII. 
The compounds of the present invention are useful in the 

prevention or treatment of picornoviral infections in 
mammals, particularly humans. 

Accordingly in a further aspect the invention provides a 
method for the treatment or prophylaxis of a picornaviral 
infection in a mammal including the step of administering an 
effective amount of a compound of formula I. 
The picornavirus infection may be caused by any virus of 

the family Picornaviridae. Representative family members 
include human rhinoviruses, polioviruses, enteroviruses 
including coxsackieviruses and echoviruses, hepatovirus, 
cardioviruses, apthovirus, hepatitis A and other picornavi 
ruses not yet assigned to a particular genus, including one or 
more of the serotypes of these viruses. Preferably the 
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invention is used in the prevention or treatment of infection 
caused by one or more serotypes of rhinovirus. 

Without wishing to be limited by theory it is believed that 
the oxime ether moiety of the compound of formula I may 
be involved in hydrogen bonding with an asparagine residue 
generally present near the opening of the hydrophobic 
pocket and that this interaction enhances the binding of the 
compounds in the capsid pocket, relative to the prior art 
compounds. It is further believed that the oxime ether bond 
may be more resistant to hydrolysis and esterase activity 
than the ester bond of pirodavir, and that this may allow 
more flexibility in the methods of administration of the 
compound to the site of activity, than available for readily 
hydrolysable pirodavir. In particular it may allow oral 
administration of the compounds or reduce metabolism in 
the nasal mucosa following topical administration. 

The salts of the compound of formula I are preferably 
pharmaceutically acceptable, but it will be appreciated that 
non-pharmaceutically acceptable salts also fall within the 
Scope of the present invention, since these are useful as 
intermediates in the preparation of pharmaceutically accept 
able salts. The pharmaceutically acceptable salts may 
include conventional non-toxic salts or quartenary ammo 
nium salts of these compounds, which may be formed, e.g. 
from organic or inorganic acids or bases. Examples of Such 
acid addition salts include, but are not limited to, those 
formed with pharmaceutically acceptable acids Such as 
acetic, propionic, citric, lactic, methanesulphonic, 
toluenesulphonic, benzenesulphonic, Salicyclic, ascorbic, 
hydrochloric, orthophosphoric, Sulphuric and hydrobromic 
acids. Base salts includes, but is not limited to, those formed 
with pharmaceutically acceptable cations, such as Sodium, 
potassium, lithium, calcium magnesium, ammonium and 
alkylammonium. Also, basic nitrogen-containing groups 
may be quaternised with Such agents as lower alkyl halides, 
Such as methyl, ethyl, propyl, and butyl chlorides, bromides 
and iodides; dialkyl sulfates like dimethyl and diethyl sul 
fate; and others. 
The compounds of the invention may be in crystalline 

form or as Solvates (e.g. hydrates) and it is intended that both 
forms are within the scope of the present invention. Methods 
of Solvation are generally known within the art. 

Pharmaceutically acceptable derivatives may include any 
pharmaceutically acceptable salt, hydrate or any other com 
pound or prodrug which, upon administration to a subject, is 
capable of providing (directly or indirectly) a compound of 
formula I or an antivirally active metabolite or residue 
thereof. 
Any compound that is a prodrug of a compound of 

formula I is within the scope and spirit of the invention. The 
term “pro-drug is used in its broadest sense and encom 
passes those derivatives that are converted in vivo to the 
compounds of the invention. Such derivatives would readily 
occur to those skilled in the art, and include, for example, 
compounds where a free hydroxy group is converted into an 
ester derivative or a ring nitrogen atom is converted to an 
N-oxide. Examples of ester derivatives include alkyl esters, 
phosphate esters and those formed from amino acids, pref 
erably valine. 

It will be appreciated that some derivatives of the com 
pound of formula I may have an asymmetric centre, and 
therefore are capable of existing in more than one stereoi 
someric form. The invention extends to each of these forms 
individually and to mixtures thereof, including racemates. 
The isomers may be separated conventionally by chromato 
graphic methods or using a resolving agent. Alternatively 
the individual isomers may be prepared by asymmetric 
synthesis using chiral intermediates. 
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The invention also provides the use of a compound of 

formula I in the manufacture of a medicament for the 
treatment or prophylaxis of picornavirus infection. 

While it is possible that, for use in therapy, a compound 
of the invention may be administered as the neat chemical, 
it is preferable to present the active ingredient as a pharma 
ceutical formulation. 

In view of the general lipophilic nature of the compounds 
they are particularly suitable to oral forms of administration, 
however other forms of administration are also envisaged. 
The invention thus further provides pharmaceutical for 

mulations comprising a compound of the invention or a 
pharmaceutically acceptable salt or derivative thereof 
together with one or more pharmaceutically acceptable 
carriers therefor and, optionally, other therapeutic and/or 
prophylactic ingredients. The carrier(s) must be acceptable' 
in the sense of being compatible with the other ingredients 
of the formulation and not deleterious to the recipient 
thereof. 
The compounds of this invention may also be useful in 

combination with known anti-viral or anti-retroviral agents 
or other pharmaceuticals used in the treatment of viral 
infections. 

Representative examples of these additional pharmaceu 
ticals include immunomodulators, immunostimulants, anti 
biotics and anti-inflammatory agents. Exemplary anti-viral 
agents include Zanamivir, rimantidine, amantidine, ribavirin, 
AZT, 3TC. (-) FrC, acyclovir, famciclovir, penciclovir, ddI, 
ddC, ganciclovir, saquanivir, loviride, other non-nucleotide 
reverse transcriptase (RT) inhibitors and protease inhibitors, 
antiviral and antireceptor antibodies and receptor analogues, 
Such as ICAM-1. Exemplary immunomodulators and immu 
nostimulants include various interleukins, cytokines and 
antibody preparations. Exemplary antibiotics includes anti 
fungal agents and antibacterial agents. Exemplary anti 
inflammatory agents include glucocorticoids and non 
steroidal anti-inflammatory compounds. 

Pharmaceutical formulations include those suitable for 
oral, rectal, nasal, topical (including buccal and Sub-lingual), 
vaginal or parenteral (including intramuscular, Sub 
cutaneous and intravenous) administration or in a form 
suitable for administration by inhalation or insufflation. The 
compounds of the invention, together with a conventional 
adjuvant, carrier, or diluent, may thus be placed into the 
form of pharmaceutical compositions and unit dosages 
thereof, and in Such form may be employed as solids, such 
as tablets or filled capsules, or liquids such as Solutions, 
Suspensions, emulsions, elixirs, or capsules filled with the 
same, all for oral use, in the form of Suppositories for rectal 
administration; or in the form of sterile injectable solutions 
for parenteral (including Subcutaneous) use. Such pharma 
ceutical compositions and unit dosage forms thereof may 
comprise conventional ingredients in conventional 
proportions, with or without additional active compounds or 
principles, and Such unit dosage forms may contain any 
Suitable effective amount of the active ingredient commen 
Surate with the intended daily dosage range to be employed. 
Formulations containing ten (10) milligrams of active ingre 
dient or, more broadly, 0.1 to two hundred (200) milligrams, 
per tablet, are accordingly suitable representative unit dos 
age forms. The compounds of the present invention can be 
administrated in a wide variety of oral and parenteral dosage 
forms. It will be obvious to those skilled in the art that the 
following dosage forms may comprise, as the active 
component, either a compound of the invention or a phar 
maceutically acceptable salt of a compound of the invention. 

For preparing pharmaceutical compositions from the 
compounds of the present invention, pharmaceutically 
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acceptable carriers can be either solid or liquid. Solid form 
preparations include powders, tablets, pills, capsules, 
cachets, Suppositories, and dispersible granules. A Solid 
carrier can be one or more Substances which may also act as 
diluents, flavouring agents, solubilizers, lubricants, Suspend 
ing agents, binders, preservatives, tablet disintegrating 
agents, or an encapsulating material. 

In powders, the carrier is a finely divided solid which is 
in a mixture with the finely divided active component. 

In tablets, the active component is mixed with the carrier 
having the necessary binding capacity in Suitable propor 
tions and compacted in the shape and size desired. 

The powders and tablets preferably contain from five or 
ten to about seventy percent of the active compound. Suit 
able carriers are magnesium carbonate, magnesium Stearate, 
talc, Sugar, lactose, pectin, dextrin, starch, gelatin, 
traga canth, methylcellulose, Sodium 
carboxymethylcellulose, a low melting wax, cocoa butter, 
and the like. The term preparation' is intended to include the 
formulation of the active compound with encapsulating 
material as carrier providing a capsule in which the active 
component, with or without carriers, is Surrounded by a 
carrier, which is thus in association with it. Similarly, 
cachets and lozenges are included. Tablets, powders, 
capsules, pills, cachets, and lozenges can be used as Solid 
forms suitable for oral administration. 

For preparing Suppositories, a low melting wax, such as 
admixture of fatty acid glycerides or cocoa butter, is first 
melted and the active component is dispersed homoge 
neously therein, as by stirring. The molten homogenous 
mixture is then poured into convenient sized molds, allowed 
to cool, and thereby to solidify. 

Formulations Suitable for vaginal administration may be 
presented as pessaries, tampons, creams, gels, pastes, foams 
or sprays containing in addition to the active ingredient Such 
carriers as are known in the art to be appropriate. 

Liquid form preparations include Solutions, Suspensions, 
and emulsions, for example, water or water-propylene gly 
col Solutions. For example, parenteral injection liquid prepa 
rations can be formulated as solutions in aqueous polyeth 
ylene glycol Solution. 

The compounds according to the present invention may 
thus be formulated for parenteral administration (e.g. by 
injection, for example bolus injection or continuous 
infusion) and may be presented in unit dose form in 
ampoules, pre-filled Syringes, Small Volume infusion or in 
multi-dose containers with an added preservative. The com 
positions may take Such forms as Suspensions, Solutions, or 
emulsions in oily or aqueous vehicles, and may contain 
formulatory agents such as Suspending, stabilising and/or 
dispersing agents. Alternatively, the active ingredient may 
be in powder form, obtained by aseptic isolation of sterile 
solid or by lyophilisation from solution, for constitution with 
a Suitable vehicle, e.g. sterile, pyrogen-free water, before 
SC. 

Aqueous solutions suitable for oral use can be prepared by 
dissolving the active component in water and adding Suit 
able colorants, flavours, stabilizing and thickening agents, as 
desired. 

Aqueous Suspensions suitable for oral use can be made by 
dispersing the finely divided active component in water with 
Viscous material. Such as natural or synthetic gums, resins, 
methylcellulose, sodium carboxymethylcellulose, or other 
well known Suspending agents. 

Also included are solid form preparations which are 
intended to be converted, shortly before use, to liquid form 
preparations for oral administration. Such liquid forms 
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20 
include solutions, Suspensions, and emulsions. These prepa 
rations may contain, in addition to the active component, 
colorants, flavours, stabilizers, buffers, artificial and natural 
Sweeteners, dispersants, thickeners, solubilizing agents, and 
the like. 

For topical administration to the epidermis the com 
pounds according to the invention may be formulated as 
ointments, creams or lotions, or as a transdermal patch. 
Ointments and creams may, for example, beformulated with 
an aqueous or oily base with the addition of suitable thick 
ening and/or gelling agents. Lotions may be formulated with 
an aqueous or oily base and will in general also contain one 
or more emulsifying agents, stabilising agents, dispersing 
agents, Suspending agents, thickening agents, or colouring 
agents. 

Formulations suitable for topical administration in the 
mouth include lozenges comprising active agent in a fla 
voured base, usually Sucrose and acacia or tragacanth; 
pastilles comprising the active ingredient in an inert base 
Such as gelatin and glycerin or Sucrose and acacia; and 
mouthwashes comprising the active ingredient in a Suitable 
liquid carrier. 

Solutions or Suspensions are applied directly to the nasal 
cavity by conventional means, for example with a dropper, 
pipette or spray. The formulations may be provided in single 
or multidose form. In the latter case of a dropper or pipette, 
this may be achieved by the patient administering an 
appropriate, predetermined Volume of the solution or Sus 
pension. In the case of a spray, this may be achieved for 
example by means of a metering atomising spray pump. To 
improve nasal delivery and retention the compounds accord 
ing to the invention may be encapsulated with cyclodextrins, 
or formulated with their agents expected to enhance delivery 
and retention in the nasal mucosa. 

Administration to the respiratory tract may also be 
achieved by means of an aerosol formulation in which the 
active ingredient is provided in a pressurised pack with a 
suitable propellant such as a chlorofluorocarbon (CFC) for 
example dichlorodifluoromethane, trichlorofluoromethane, 
or dichlorotetrafluoroethane, carbon dioxide, or other suit 
able gas. The aerosol may conveniently also contain a 
Surfactant such as lecithin. The dose of drug may be con 
trolled by provision of a metered valve. 

Alternatively the active ingredients may be provided in 
the form of a dry powder, for example a powder mix of the 
compound in a Suitable powder base such as lactose, starch, 
starch derivatives such as hydroxypropylmethyl cellulose 
and polyvinylpyrrolidone (PVP). 

Conveniently the powder carrier will form a gel in the 
nasal cavity. The powder composition may be presented in 
unit dose form for example in capsules or cartridges of, e.g., 
gelatin, or blister packs from which the powder may be 
administered by means of an inhaler. 

In formulations intended for administration to the respi 
ratory tract, including intranasal formulations, the com 
pound will generally have a small particle size for example 
of the order of 1 to 10 microns or less. Such a particle size 
may be obtained by means known in the art, for example by 
micronization. 
When desired, formulations adapted to give sustained 

release of the active ingredient may be employed. 
The pharmaceutical preparations are preferably in unit 

dosage forms. In Such form, the preparation is Subdivided 
into unit doses containing appropriate quantities of the 
active component. The unit dosage form can be a packaged 
preparation, the package containing discrete quantities of 
preparation, Such as packeted tablets, capsules, and powders 



US 7,078.403 B1 
21 

in vials or ampoules. Also, the unit dosage form can be a 
capsule, tablet, cachet, or lozenge itself, or it can be the 
appropriate number of any of these in packaged form. 

Liquids or powders for intranasal administration, tablets 
or capsules for oral administration and liquids for intrave 
nous administration are preferred compositions. 
The invention will now be described with reference to the 

following examples which illustrate Some preferred aspects 
of the present invention. However it is to be understood that 
the particularity of the following description of the invention 
is not to Supersede the generality of the preceding descrip 
tion of the invention. 

EXAMPLES 

Example 1 

Preparation of 4-2-1-(6-Chloro-3-pyridazinyl)4- 
piperidinylethoxybenzaldehyde O-ethyloxime 

(Compound 1) 

Y 
N 2 c-(-)-O)-cis-cis-O-( )-(< NFN H 

4-2-1-(6-Chloro-3-pyrida Zinyl)piperidinyl 
ethoxybenzaldehyde (Intermediate IIa) was prepared from 
4-hydroxybenzaldehyde and 2-1-(6-Chloro-3-pyridazinyl)- 
4-piperidinylethanol using a Mitsunobu Reaction and fol 
lowing the general methods described in U.S. Pat. No. 
4,992,433. The aldehyde (60 mg, 0.17 mmol) was dissolved 
in ethanol (5 ml) with stirring at room temperature and a 
solution of ethoxyanine in water (0.5 ml, 50% EtONH) was 
added. The reaction was stirred at room temperature for 2 
days and then concentrated on a rotary evaporator and the 
residue was purified by chromatography (silica gel 18g) 
using chloroform as eluent. The first compound to elute was 
the O-ethyloxime (1) which was obtained as a pale cream 
solid (30mg, 44%). 

"H nmr spectrum (CDC1) & (ppm): 1.20-1.40 (m, 5H): 
1.65-1.95 (m, 5H); 2.95 (bt, 2H); 4.05 (t, 2H); 4.18 (q, 2H): 
4.35 (bd, 2H); 6.87 (d. 2H); 6.90 (d. 1H); 7.16 (d. 1H); 7.52 
(d. 2H); 8.02 (s, 1H). 
Mass Spectrum (ESI) 389 (M+1)" 

O 
YE 

Example 2 

Preparation of 4-2-1-(6-Methyl-3-pyridazinyl)-4- 
piperidinylethoxybenzaldehyde O-ethyloxime 

(Compound 2) 

-On 
N Et / \ 2 CH N CH-CH-O CN 

NN H 

(a) A solution of 4-hydroxybenzaldehyde (100 mg. 0.88 
mmol) and 50% O-ethylhydroxylamine aqueous solution 
(0.6 ml, 4.9 mmol) in dioxane (2 ml) was stirred under an 
atmosphere of argon at room temperature for 16 hours and 
then heated at 90–100 for 3 hours when thin layer chro 
matography (silica, dichloromethane) indicated the reaction 
was complete. The solution was evaporated to dryness and 
the residue partitioned between ethyl acetate (20 ml) and 
water (5 ml). The organic layer was washed with water, 
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dried (Na2SO) and evaporated to afford 
4-hydroxybenzaldehyde O-ethyloxime (125 mg, 92.5%). 

(b) To a solution of 4-hydroxybenzaldehyde 
O-ethyloxime (49 mg, 0.4 mmol), 2-1-6-methyl-3- 
pyridazinyl)-4-piperidinylethanol (88 mg, 0.4 mmol) and 
triphenylphosphine (115 mg, 0.44 mmol) in dry tetrahydro 
furan (THF) (5 ml) under argon at room temperature was 
added dropwise diisopropylazodicarboxylate (89 mg, 0.44 
mmol) in dry THF. The resulting solution was stirred at 20° 
for 24 hours and the solvent was then removed on a rotary 
evaporator. The residue was chromatographed on silica gel. 
using firstly ethyl acetatelhexane (1:1) as eluent to give the 
product (Compound 2) as a white solid (103 mg, 70%). 
"H nmr spectrum (CDC1) & (ppm): 1.20-1.40 (m, 5H); 

1.65-1.95 (m, 5H); 2.53 (s.3H); 2.95 (bt, 2H); 4.05 (t, 2H): 
4.18 (q, 2H); 4.35 (bd, 2H); 6.88 (d. 2H); 6.90 (d. 1H); 7.05 
(d. 1H); 7.52 (d. 2H); 8.02 (s, 1H). 
Mass Spectrum (ESI) 369 (M+1)" 

Example 3 

The Compound Nos 5, 8, 11, 12, 13, 14, 15, 20, 21 and 
22–25 from Tables 1 and 3 of the invention were prepared 
following essentially the same method as described in 
Example 1 for Compound 1, using the appropriate carbonyl 
compound (Het-A-Alkylene-O-Aryl-C(X)=O and 
alkoxyamine (HNO-X"). The compounds were purified by 
chromatography on silica gel and characterised by their 
nuclear magnetic resonance (nmr) spectra and Mass Spectral 
(MS) data. For convenience the nmr and MS data are 
recorded in Table 9 below. 

TABLE 9 

Compd MS data 
Number (ESI) 

NMR data: Proton Chemical Shift, 
8 in ppm (CDCl3) 

5 419 (M+1) 20–140(m, 5H); 1.65–195(m, 5H); 3.0(bt, 
2H); 3.89(s, 3H); 4.08 (t, 2H); 4.21 (q, 2H): 
4.35(bd, 2H); 6.85 (d. 1H); 6.92(d. 1H); 7.0(dd, 
H); 7.15 (d. 2H): 7.24(d. 1H); 8.02(s, 1H) 
.30(m, 2H); 1.65-1.95 (m, 5H); 2.95 (t, 2H): 

3.93(s, 3H); 4.05 (t, 2H); 4.40(d, 2H); 6.88(d, 
2H); 7.0(d. 1H): 7.24(d. 1H): 

, 2H); 8.02(s, 1H) 
0.95 (t, 3H); 1.30(m, 2H); 1.65-1.95(m, 5H): 
.77 (t, 2H); 2.95 (t, 2H); 3.92 4.20(m, 4H); 

, 2H); 6.85(d, 2H); 6.90(d. 1H): 7.20(d, 
; 7.50(d. 2H); 8.07(s, 1H) 

, 6H); 1.30(m, 2H); 1.65-1.95 (m, 5H): 
2.95 (t, 2H); 4.05 (t, 2H); 4.35(d, 2H); 4.42(m, 

; 6.85 (d. 2H); 6.90(d. 1H): 7.20(d. 1H): 
, 2H); 8.05(s, 1H). 

.30(m, 2H); 1.65-1.95 (m, 5H); 2.95 (t, 2H); 4.05 
(t, 2H); 4.35 (d. 2H); 4.66(d. 2H); 5.25(dd, 1H): 

H); 6.08(m, 1H); 6.85 (d. 2H); 6.90(d, 
; 7.20(d. 1H): 7.50(d, 2H); 8.13(s, 1H) 

.30(m, 2H); 1.65-1.95 (m, 5H); 2.95 (t, 2H); 4.05 
(t, 2H); 4.35 (d. 2H); 4.75 (s. 2H); 6.85 (d. 2H): 

1H): 7.20(d. 1H): 7.50(d. 2H): 
8.07 (s, 1H) 
.30(m, 2H); 

(t, 2H); 4.35 ( 
6.88 (d. 1H): 7.20(d. 1H); 7.41(s, 5H); 7.50(d, 
2H); 8.08(s, 1H) 

45(m, 5H); 1.65-1.95(m, 5H); 2.95(bt, 
: 3.50(q, 2H); 3.55-3.8O(m, 6H); 4.05 (t, 2H): 

4.3(t, 4H); 4.36(d. 2H); 6.85(d. 2H); 6.90(d, 
; 7.2(d. 1H); 7.45(d, 2H); 8.05 (s, 1H) 

45(m, 5H); 1.65-1.95(m, 5H); 3.0(bt, 
2H); 4.05 (t, 2H); 4.22(q, 2H); 4.30(bd, 2H): 
4.83 (q, 2H); 6.90(d. 2H); 7.04(d. 1H): 7.20(d, 
H); 7.53(d. 2H); 8.05(s, 1H) 

8 375 (M+1) 

1 403 (M+1) 

2 403 (M+1) 

3 401 (M+1) 

4 400 (M+1) 

5 451 (M+1) .65-1.95 (m, 5H); 2.95 (t, 2H); 4.05 
, 2H); 5.20(s, 2H); 6.85 (d. 2H): 

20 Not 
recorded 

21 Not 
recorded 
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Example 7 
Preparation of 2-(1-(6 methyl-3-pyridazinyl)-4- 
piperidinylethoxy)-thiazole-4-carboxaldehyde O 

ethyl oxime (Compound No.155) 

Me N O / \\ 
(a) Sodium borohydride (690 mg, 18 mmol) was added as 

a single portion to a solution of ethyl 2-chloro-4- 
thiazolecarboxylate (1.6 g. 9 mmol) in ethanol (70 ml) at 0° 
C., then the mix was allowed to warm to room temperature 
with stirring overnight. The reaction was acidified to pH 5 15 
with IN HCl and concentrated under vacuum, then the white 
residue was partitioned between water (125 ml) and ethyl 
acetate (3x300 ml). The organic phase was washed with 
brine and dried (NaSO), then the solvents were removed. 
Chromatography of the residue on silica gel (15g, eluent 20 
15%/-30% hexane/ethyl acetate) gave 2-chloro-4- 
hydroxymethylthiazole (850 mg, 5.5 mmol) in 63% yield as 
a clear oil, "H nmr, 4.72 (s. 2H), 7.11 (s, 1H). 

(b) Tert-butyldimethylsilylchloride (1.07 g., 7.1 mmol) 
was added as a single portion to a solution of the hydroxym- 25 
ethylthiazole (840 mg, 5.6 mmol) and imidazole (500 mg. 
7.34 mmol) in anhydrous DMF (20 ml). The solution was 
stirred overnight under an argon atmosphere. Solvents were 
removed under vacuum and the residue was partitioned 
between water (100 ml) and ethyl acetate (500 ml). The 30 
organic layer was washed with brine, dried (MgSO) and 
concentrated under reduced pressure. The residue was chro 
matographed on silica gel (200 g; eluent 5%/50%DCM/ 
hexane) to give 2-chloro - 4 -t- 
butyldimethylsilyloxymethylthiazole (1.29 g, 4.9 mmol) in 35 
87% yield, "H nmr 0.11 (s, 6H), 0.94 (s, 9H), 4.78 (s. 2H), 
7.08 (s, 1H). 

(c) A suspension of sodium hydride (60%, 135 mg, 3.4 
mmol) and 1-(6-methyl-3-pyridazinyl)-4-(2-hydroxyethyl)- 
piperidine (250 mg, 1.1 mmol) in dimethoxyethane (DME: 40 
4 ml) was stirred at room temperature for 2 hr. A solution of 
2-chloro-4-t-butyldimethylsilyloxymethylthiazole (385 mg. 
1.46 mmol) in DME (1 ml) was added and the mixture 
stirred at reflux under argon for 5 hr then at room tempera 
ture overnight. The mixture was diluted with ether, filtered 45 
and then concentrated. The residue was chromatographed on 
silica gel (25 g; eluent 30%–50% ethyl acetate/hexane) to 
give 2-1 -(6-methyl-3-pyridazinyl)-4-piperidinylethyl-1- 
oxy)-4t-butyldimethylsilyloxymethylthiazole (274 mg. 
54%), H nmr, 0.11 (s, 6H), 0.94 (s, 9H), 1.3–1.87 (m, 7H), so 
2.58 (s, 3H), 2.93 (t, 2H), 4.31-4.35 (m, 2H), 4.48 (t, 2H), 
4,64 (s. 2H), 6.51 (s, 1H), 6.93 (d. 1H), 7.11 (d. 1H). 

(d) A solution of tetrabutylammonium fluoride (1 M in 
THF, 0.6 ml, 0.6 mmol) was added dropwise to a solution of 
2-(1-6-methyl-3-pyridazinyl)-4-piperidinylethyl-1-oxy)-4-t- 55 
butyldimethylsilyloxymethylthiazole (274 mg. 0.6 mmol) in 
THF (10 ml) and the reaction was stirred under argon 
overnight. The mixture was partitioned between water (10 
ml) and ethyl acetate (40 ml) then the organic layer was 
washed with brine, dried (MgSO) and concentrated. The 60 
residue was chromatographed on silica gel (25 g; eluent 
0%–10% isopropanol/ethyl acetate) to give 2-(1-(6-methyl 
3 - pyrida Zinyl)-4-pipe ridinyl ethoxy)-4- 
hydroxymethylthiazole (157 mg, 0.47 mmol) in 76% yield, 
H nmr, 1.78–1.9 (m, 5H), 2.51 (s, 3H), 2.96 (t, 2H), 4.31 65 
4.37 (m, 4H), 4.58 (s. 2H), 6.02 (s, 1H), 7.22 (d. 1H), 7.30 
(d. 1H). 

10 

26 
(e) A solution of anhydrous DMSO (80 ul, 1.13 mmol) in 

DCM (1 ml) was added to a solution of oxalyl chloride (45 
ul, 0.5 mmol) in DCM (1 ml) at –60° C. After 15 min a 
solution of 2- (1 - (3-methyl-6-pyrida Zinyl)-4- 
piperidinylethyl-1-oxy)-4-hydroxymethylthiazole (157 mg, 
0.5 mmol) in DCM (2 ml) was added. The reaction was 
stirred at -50° C. for 10 min then triethylamine (325 ul, 2.33 
mmol) was added and the reaction allowed to warm to room 
temperature. The mixture was partitioned between DCM 
(150 ml) and dilute sodium bicarbonate solution (75 ml) 
then washed with brine, dried (MgSO) and concentrated. 
The residue was adsorbed onto silica gel and chromato 
graphed on silica gel (15 g; eluent 65% ethyl acetate/hexane) 
to give 2-(1-(6-methyl-3-pyridazinyl)-4-piperidinylethoxy) 
thiazole-4-carboxaldehyde (103 mg, 66%), H nmr, 1.3–1.9 
(m, 7H), 2.63 (s.3H), 2.94 (m, 2H), 4.344.38 (m, 2H), 4.59 
(t, 2H), 7.04 (d. 1H), 7.20 (d. 1H), 7.61 (s, 1H), 9.74 (s, 1H). 

(f) The O-ethyl oxime ether (Compound 155) of the 
aldehyde in part (e) was prepared from by reaction with 
ethoxyamine following similar conditions to those described 
in Example 1 and the spectra for Compound 155 are given 
in Table 11 below. 

Example 8 

Preparation of 4-N-6-Chloropyridazinyl)-N- 
methyl-5-aminopentan-1-oxybenzaldehyde O 

ethyloxime (Compound No. 161) 

Me o N-OEt 

c-( )--ic - O M \ / 215 
N-N 

(a) A mixture of 5-amino-1-pentanol (433 mg, 4.2 mmol), 
dichloropyridazine (1.25 g, 8.39 mmol) and sodium carbon 
ate (890 mg, 8.39 mmol) was stirred in 1,4-dioxane (40 ml) 
and heated at 70–80° for 3 days under an atmosphere of 
argon. The solvent was removed under reduced pressure and 
the residue was partitioned between dichloromethane (300 
ml) and water (38 ml). The organic layer was separated, 
dried and concentrated to give an orange solid which was 
chromatographed on silica, using hexane/ethyl acetate (1:1). 
The product, 5-(6chloro-3-pyridazinyl)amino-1-pentanol 
was isolated as a pale yellow solid (202 mg, 22%). 

(b) 5-(6Chloro-3-pyridazinyl)amino-1-pentanol was 
coupled to 4-hydroxybenzaldehyde using the Mitsunobu 
Reaction and following essentially the same method as 
described in Example 2, part (b). The product, 4-N-6- 
Chloro-3-pyrida Zinyl)-5-amin op ent an - 1 - 
oxybenzaldehyde, was isolated by chromatography and 
characterised by its nmr spectrum in CDC1; 1.65 (m. 2H): 
1.76 (m, 2H); 1.90 (m, 2H); 3.45 (t, 2H); 4.15 (t, 2H); 6.92 
(d. 1H); 7.10 (d. 2H); 7.30 (d. 1H); 7.89 (d. 2H); 9.86 (s, 
1H). 

(c) Sodium hydride (10 mg 0.24 mmol) was added to a 
solution of 4-N-(6-Chloro-3-pyridazinyl)-5-aminopentan 
1-oxybenzaldehyde (51 mg, 0.16 mmol) in THF (3.5 ml) 
and the mixture was stirred at room temperature for 30 
minutes. Methyl iodide (50 ul, 0.8 mmol) was added to the 
reaction mixture and the Suspension was stirred at room 
temperature for 48 hours. The reaction mixture was poured 
into water (1.5 ml) and concentrated under reduced pressure. 
The residue was partitioned between water (2 ml) and ethyl 
acetate (40 ml), shaken thoroughly and the organic layer was 
separated, dried and evaporated to give a yellow solid. 
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TABLE 11-continued 

Compd MS data 
Number (ESI) 

NMR data: Proton Chemical Shift, 
8 in ppm (CDCI unless otherwise noted) 

213 Not 
recorded 

1.25-145 (m, 5H); 1.75-1.95(m, 5H); 2.65 (s, 
3H); 2.75-3.05 (m, 6H); 4.07 (t, 2H); 4.20(q, 
2H); 4.36(d. 2H); 6.78(d. 1H); 7.07(d. 1H): 
7.17–7.25(m, 2H): 7.29(d. 1H) 

Example 12 

Preparation of 4-(2-1-(6-Formyl-3-pyridazinyl)-4- 
piperidinylethoxy)benzaldehyde O-ethyloxime 

(Compound 128) 
A solution of 4-2-1-(6-Methyl-3-pyridazinyl)-4- 

piperidinylethoxybenzaldehyde O-ethyloxime (200 mg. 
0.54 mmol, Compound 2) and selenium dioxide (70 mg. 
0.63 mmol) in 1,4-dioxane (5 ml) was stirred and heated at 
70–80° for 60 hr. The reaction mixture was filtered to 
remove most of the black selenium powder and then the 
filtrate was concentrated and applied to a column of silica 
gel (20g). Elution with chloroform gave the aldehyde prod 
uct (55 mg, 26%, Compound 128) as the fastest running 
component (see Table 11 for the nmr and mass spectral data). 
Compounds No. 129 and 208 were prepared from Com 

pound No. 128 by standard reactions with sodium borohy 
dride and methoxyamine. 

Example 13 

Anti-HRV activity in mammalian cell culture 
assayS 

Inhibition of viral cytopathic effect (CPE) and measure 
ment of cytotoxicity 
The ability of compounds to Suppress virus replication 

and thereby protect cells from HRV-induced CPE was 
measured using human embryo lung (MRC-5) and human 
epidermoid carcinoma of the mouth (KB) cells infected with 
HRV type 1A and HRV type 2, respectively. Cells grown in 
96 well tissue culture plates using conventional mammalian 
tissue culture medium (such as minimum essential medium) 
Supplemented with fetal calf serum were used in an assay 
essentially similar to that described by Sidwell and Huffman 
(Applied Microbiology, 22, 797–801 (1971)). Test com 
pounds were dissolved in 100% anhydrous dimethyl sulfox 
ide and serially diluted in tissue culture medium. The 
antiviral potency of the test compounds was assessed by 
exposing replicate tissue culture wells to a selected dilution 
series of between 6 and 7 compound concentrations in the 
presence of sufficient test virus to invoke significant CPE 
over the course of the assay. Control cells were also exposed 

Compound Activity on Rhinovirus Type 2" 

No. 

10 

15 

25 

30 

35 

40 

45 

50 

34 
to identical concentrations of compounds in the absence of 
virus or were infected with virus under the same conditions 
but in the absence of compounds. Compounds of established 
anti-HRV efficacy (enviroxime, ribavirin and pirodavir) 
were assayed by identical procedures in parallel to the test 
compounds. Tissue culture media were identically supple 
mented to maintain cell viability and Support viral growth 
while suppressing bacterial growth over the period of the 
assay (supplements: 2% fetal calf serum, 0.01% sodium 
bicarbonate, 50 ug/ml gentamicin, 5 LM magnesium 
chloride, 10 mM of zinc chloride). The assays were incu 
bated at 37° C. in a 5% CO atmosphere until significant 
CPE was observed by microscopic examination of the 
untreated, HRV infected control cells (generally between 5 
and 8 days). At this time all infected cultures were examined 
by eye using a light microscope and CPE scored on a scale 
of 0 (no CPE) to 4 (maximum CPE). Uninfected treated 
cultures were similarly scored for cytotoxic effects (eg. cell 
enlargement, granularity, rounding, detachment). These 
scores were used to generate ECso (concentration of com 
pound yielding 50% antiviral efficacy) and CCs 
(concentration of compound yielding 50% cytotoxicity) 
values by line regression analysis from plots of compound 
concentration versus % CPE or % cytotoxicity, respectively. 
As an alternative to a CCso value, cytoxicity in some cases 
was expressed as the Minimum Toxic Concentration (MTC). 
The MTC corresponds to the lowest compound concentra 
tion at which cytotoxic effects were observed. 

In some cases the visual scoring system described above 
was validated by vital dye staining to measure cell viability. 
The vital dye technique used was a modification of the 
method described by McManus (Appl. Environment. 
Microbiol. 31, 35–38, 1976). After the assay had been 
scored by eye with the aid of a microscope, 100 ul of neutral 
red (NR) solution (0.34% NR in phosphate buffered saline 
(PBS)) was added to each well and mixed gently. The assays 
were returned to the 37°C. incubator for 2 hours to facilitate 
uptake of the NR by viable cells. The medium/NR mixture 
was then aspirated from the surface of the cells, which were 
washed twice with PBS. 0.25 ml of absolute ethanol con 
taining Sorensen's citrate buffer I, was added with gentle 
mixing and the assays incubated at room temperature in the 
dark for 30 minutes to dissolve the NR. NR staining of 
viable cells was then quantified spectrophotometrically by 
measuring the colour density of the NR Solution using a 
BioTek EL-309 microplate reader at dual wavelengths of 
540 and 405 min. The differences in the two readings were 
automatically determined to eliminate background errors. 
ECs and CCso values were determined by regression analy 
sis matching compound concentration to NR staining. 
The results are shown in the Table 12 below. Selectivity 

indices (SI) are the CCs or MTC divided by the ECs. 

TABLE 12 

Activity on Rhinovirus Type 1A 
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TABLE 12-continued 

Compound Activity on Rhinovirus Type 2" Activity on Rhinovirus Type 1A 

36 
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TABLE 13-continued 

40 

Compound Activity on Enterovirus 70 Activity on Coxsackie A21 

Number ECso(ig/ml) CCso SI ECso(g/ml) CCso SI 

Controls: 

Ribavirin >100 >100 >1OO >1OO 
Enviroxime O.21 4.11 1935 O.39 9.55 24.25 

Example 15 13. From these assays it was found that compounds 1 and 2 
Following a similar method to that described in Example 

13 above, the anti-HRV-14 activity in mammalian cell 15 
culture assay was determined for the compounds of the 
invention listed in Table 14 below. 

TABLE 1.4 
2O 

Compound Activity on Rhinovirus Type 14 

No. ECso (Lig/ml) CCso SI 

2 O.OO18,0.0009 >0.1 >SS 
5 O.OO77 >0.1 >13 
7 O.OO68 >0.1 >14 25 
8 O.OO72 >0.1 >13 

11 O.OO77 >0.1 >13 
13 O.OO78 >0.1 >12 
33 O.O138 >0.1 >7 
42 O.O111 >0.1 >9 
44 O.O194 >0.1 >5 30 
51 O.O093 >0.1 >10 
52 O.0054 >0.1 >18 
45 O.OO72 >0.1 >13 
46 O.OO84 >0.1 >11 
S4 O.OS14 >0.5 >9 
55 O.O138 >0.5 >36 35 
58 O.OOO95 >0.5 >526 
60 O.OSO2 >0.5 >9 
61 O.O348 >0.5 >14 
85 O.O697 >1 >14 
86 O.O349 >1 >28 
87 O.O103 >1 >97 40 
88 O.OO32 >1 >311 
89 O.OO11 >1 >872 
90 O.O593 >1 >16 
91 O.O2S6 >1 >39 
92 O.O258 >1 >38 
93 O.O3O8 >1 >32 45 
95 O.O38 >0.5 >13 
96 O.0424 >1 >23 
98 O.12S >0.5 >4 
99 O.04O2 >0.1 >2.5 

200 O.O21 >0.1 >4.8 
2O1 O.O261 >0.1 >3.8 
2O2 O.O593 >0.1 >1.7 50 
2O3 O.O60 >0.1 >1.7 
204 O.OSS4 >0.1 >1.8 
205 O.O638 >0.1 >1.6 
2O6 O.O233 >0.1 >4.3 
209 O.O157 >0.5 >31 
212 O.O107 >0.5 >46 55 

Comparative O.O608 >0.1 >1.6 
compound: 
Pleconaril 

Example 16 60 

The Inhibitory Concentrations of several compounds of 
the present invention against Human Rhinovirus strains 1B, 
3, 4, 5, 6, 8, 9, 11, 12, 13, 16, 17, 21, 25, 30, 32, 33, 38, 39, 
40, 42, 43, 45, 48, 52, 54, 56, 57, 59, 60, 63, 67, 68, 69,72, 65 
73, 85, 86, 89,91, 92 and 100 were determined by a standard 
CPE reduction assay similar to that described in Example 

of the invention showed superior activity to Pirodavir on 
nearly all HRV strains tested and compound 24 of the 
invention showed superior activity to Pleconaril. 

Example 17 

The Inhibitory Concentrations of several compounds of 
the present invention against the Enterovirus strains Polio 
virus 2, Echoviruses 2, 3, 9, 21 and 30 and Coxsackie B3 
were determined by a standard CPE reduction assay similar 
to that described in Example 13. From these assays it was 
found that compounds 1 and 2 of the invention showed 
superior activity to Pirodavir on all strains tested. 

Example 18 

Comparison of Compound 2 of the invention with 
Pirodavir in a time of addition study using HRV-2 

The CPE inhibition assay used in this study was per 
formed as described by Sidwell and Huffman (Appl. 
Microbiol., 22, 7979, 1971) with slight modifications. For 
most time of addition experiments virus at a multiplicity of 
infection (MOI)=0.001 was added to the monolayers (1x10 
cells/well) in each plate and incubated at 37° C. At the 
appropriate time after virus exposure (0, 1, 2, 4, 6, 8, 24 hr 
post-virus exposure) Compound 2 or Pirodavir was added to 
the cells at varying concentrations without removal of the 
virus and without significantly altering the Volume in the 
wells. The plates were incubated for 5 days at 37° C. 
When a pre-treatment was done (-1 hr) compound was 

added to the wells and incubated for 1 hr at 37° C. Following 
the 1 hr incubation of the compound, virus was added to 
each well in a volume that did not significantly alter the 
concentration of the drug and the plate was incubated for 5 
days. For all other treatment times the two compounds were 
also added within 5 minutes of virus exposure (0 time) and 
incubated for 5 days. 
The assay was stopped at the end of the fifth day when the 

virus CPE in the virus infected, untreated, control cells was 
seen in all cells. Both compounds were assayed for virus 
inhibition in quadruplicate cups in a 96-well microplate; 
duplicate wells were used for cytotoxicity controls at each 
compound dosage. For each compound, two wells were set 
aside as uninfected, untreated cell controls per test and four 
wells per test received virus only and represented controls 
for virus replication. Changes due to CPE were graded on a 
scale of 1-4, grade 4 representing a scenario in which the 
entire (100%) monolayer in a well showed viral CPE. For all 
CPE-based assays the 50% effective concentration (ECs) 
was calculated by regression analysis using the means of the 
CPE ratings at each concentration of compound. 

Results: Neither compound was cytotoxic at the doses 
used in the study (up to 0.1 lug/ml). The ECso values for the 
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two compounds at the various time points are shown in the 
Table below. 

TABLE 19 

Effects of the time of addition of Compound 2 and Pirodavir to infected 
KB cells on the inhibition of HRV-2 replication 

Time of addition ECso (g/ml) for 
of Compound (hir) Compound 2 (visual assay) 

ECso (g/ml) for Piroda 
vir (visual assay) 

The results confirm that Compound 2 is more active than 
Pirodavir when added at the same time as virus (Ohr). More 
significantly the results show that Compound 2 has a much 
stronger effect than Pirodavir when added prior to virus (-1 
hr) and that Compound 2 has much more activity than 
Pirodavir when added several hours after cells have been 
exposed to virus. The data indicate that Compound 2 may 
have a different mode of action to Pirodavir and the data is 
also consistent with Compound 2 being more stable and 
therefore having a longer lasting activity against HRV. 

Throughout this specification and the claims which 
follow, unless the context requires otherwise, the word 
“comprise', and variations such as “comprises' and 
“comprising, will be understood to imply the inclusion of 
a stated integer or step or group of integers or steps but not 
the exclusion of any other integer or step or group of integers 
or steps. 

Those skilled in the art will appreciate that the invention 
described herein is susceptible to variations and modifica 
tions other than those specifically described. It is to be 
understood that the invention includes all such variations 
and modifications. The invention also includes all of the 
steps, features, compositions and compounds referred to or 
indicated in this specification, individually or collectively, 
and any and all combinations of any two or more of said 
steps or features. 
What is claimed is: 
1. A compound of formula I 

or a salt or pharmaceutically acceptable derivative thereof, 
where: Het is a radical of the formula: 

(a-1) 
N-N 

R (/ \ 

R2 R3 
(a-2) 

RI Y. s 

1 
N-N 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

42 
-continued 

(a-3) 
Y, s 

1 
N 

R1 
(a-4) 

RI r s 

R2 
(a-5) 

s (a-6) 

21 Y. s 

R1-- 
S N 

R/, N. (a-7) 
i y 

R(-7 s 
R3 

R1 (a-8) 

1 \ 
NN s 

(a-9) 

(a-10) 

(a-11) 

(a-12) 

(a-13) 
NN 

O R- X 
-N 

R2 
(a-14) 

N 

R-( y s 
NFN 

wherein each R" is independently selected from the group 
consisting of hydrogen, di(Calkylamino, cyano, formyl. 
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Coalkoxy, hydroxyCaalkyl, CalkoxyC-alkyl, 
Chaloalkoxy, aryloxy, C-alkylthio, arylthio. 
Calkylsulphinyl, C-alkylsulphonyl, arylsulphinyl, 
arylsulphonyl, -CH=NO-C-alkyl, Calkoxycarbonyl, 
Calkylcarbonyl and aryl; 
R and Rare each independently selected from the group 

consisting of hydrogen, Calkyl, Calkoxy and halo; 
or R' and R or R and R combined in radicals (a-1), 

(a-4), (a-7) and (a-13) may represent a bivalent radical 
of formula -CH=CH-CH=CH- or (CH), where 
p is an integer from 2 to 4, 

each Y is independently O or S; and 
each Y is O, SO or SO: 
A is O, S, NH, N(Calkyl). CHO, a direct bond or a 

bivalent heterocyclic radical of the formula: 

-N Z 

v 
(CH2) 

( 
\ 

(b-1) 
(CH2)m 

(b-2) 
(CH2)m 

| 
(CH-y 

R4 
(b-3) 

(CH)-CHR 

r 
Z 

co 
where one or more of the carbon atoms within the radicals 
(b-1) to (b-4) may be optionally substituted with C alkyl 
or two carbon atoms in the radicals (b-1) to (b-4) may be 
bridged with a divalent Calkyl radical, m and n are each 

independently integers of 1 to 4 inclusive with the 
proviso that the Sum of m and n in radicals (b-1) to 
(b-4) is 3, 4 or 5: 

Z is N or CR where R is hydrogen, hydroxy, C. 
alkyl, Ce alkoxy or amino; 

Z' is O, S, CHR or NR where R is hydrogen, 
hydroxy, C, alkyl, Calkoxy or amino and R is 
hydrogen or C. alkyl; 

R" is hydrogen or Ce alkyl; and 

(b-4) 
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44 
R is hydrogen, hydroxy, C. alkyl or C. alkoxy; 

Alk is divalent Calkyl or a direct bond; 
W is O, S, OCH, a direct bond or NR where R is 

hydrogen or Ce alkyl; 
Ar is a radical of the formula: 

(c-1) 
R10 

/\ a 
(c-2) 

(c-3) 

(c-4) 

(c-5) 

(c-6) 

where each Y is independently O or S, and 
R'' and R'' are each independently hydrogen, 

Coalkyl, hydroxy, Cigalkyl, halo, amino, cyano, 
nitro, Calkoxy, hydroxy Calkylthio, or trifluo 
romethyl: 

X is C1-6 alkyl, C3-c alkenyl, C-6 haloalkenyl, Cs. 
alkynyl, Chaloalkynyl or C. alkyl substituted by 
halo, cyano, nitro, hydroxy, aryl, Calkoxy, C2 
alkoxyalkoxy, acyl or Calkylthio; and 

X is hydrogen, cyano, F, Cl, Calkyl, Chaloalkyl or 
a bivalent radical of formula —CH2). , —(CH2) , 
—CH2)2O— or —(CH2)2O— which forms a 5- or 
6-membered ring with a neighbouring carbon atom of 
Ar; 

with the proviso that when Alk is a direct bond and A is 
O, S, CHO or a direct bond, then W is not O, S, OCH 
or a direct bond. 

2. A compound according to claim 1 wherein Het is a 
radical of formula (a-1), (a-2) or (a-8). 

3. A compound according claim 1 wherein R' is selected 
from hydrogen, methyl, ethyl, chloro, methoxy and trifluo 
romethyl. 

4. A compound according to claim 1 wherein R and R 
are independently hydrogen, chloro or methyl. 

5. A compound according to claim 1 wherein Y is O or S. 
6. A compound according to claim 1 wherein A is O, NH, 

NMe, a bond or a radical of formula (b-1). 
7. A compound according to claim 1 wherein Z is CH or 

N. 
8. A compound according to claim 1 wherein Alk is 

divalent Calkyl or a direct bond. 
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9. A compound according to claim 1 wherein W is O. 
10. A compound according to claim 1 wherein Ar is a 

radical of formula (c-1), (c-2) or (c-4). 
11. A compound according to claim 1 wherein R'' and R' 

are each independently H. methyl chloro, hydroxy, methoxy, 
cyano or nitro. 

12. A compound according to claim 1 wherein Y is O or 
S. 

13. A compound according to claim 1 wherein X is 
Calkyl, C2-alkoxyalkyl, Calkenyl, C-alkynyl, 
Chaloalkyl, Chaloalkenyl, Chaloalkyl or cyanom 
ethyl. 

14. A compound according to claim 1 wherein X is H, 
methyl or a bivalent radical of formula (CH), or (CH), 
which forms a 5- or 6-membered ring with the Ar group. 

15. A compound of formula II: 

II 

R10 -On 

/ \ A cé 
R-(-)-O-Ako-K 7 X2 NFN 

or a salt or pharmaceutically acceptable derivative thereof, 
wherein: 

R" is hydrogen, C, alkyl, halo, hydroxy, mercapto, 
trifluoromethyl, amino, mono(Calkyl)amino, di(Ca 
alkyl)amino, cyano, formyl —CH=NO-C-alkyl, 
Calkoxy, Chaloalkoxy, aryloxy, Calkylthio, or 
aryl; 

Z is CH or N: 
Alk is divalent Ce-alkyl, 
R" and R'' are cache independently hydrogen, Calkyl, 
Calkoxy, halo, hydroxy, 

X is C. alkyl C. alkenyl, Chaloalkenyl, 
Calkynyl, Chaloalkynyl or Calkyl optionally 
Substituted by halo, cyano, nitro, hydroxy, aryl, 
Calkoxy or Calkylthio; and 

X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 
—CH2CH2—, or —CH2CH2CH2— forming a 5- or 
6-membered ring with a carbon atom on the phenyl 
ring. 

16. A compound of formula III: 

III 
RI O 

R10 1N 

W \ A cé 
-no-K X2 O \ / 

R11 

or a salt or pharmaceutically acceptable derivative thereof, 
wherein: 
R" is hydrogen, C. alkyl halo, hydroxy, mercapto, 

trifluoromethyl, amino, mono(Calkyl)amino, di(Ca 
alkyl)amino, cyano, formyl, -CH=NO-C-alkyl, 
Calkoxy, Chaloalkoxy, aryloxy, Calkylthio, or 
aryl; 

A is a bond or CHO: 
Alk is divalent Calkyl; 
R" and R'' are each independently hydrogen, Calkyl, 
Calkoxy, halo, hydroxy, 
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46 
X is C1-alkyl, C3-alkenyl, C-haloalkenyl, Cs-a- 

alkynyl, Chaloalkynyl or C-alkyl optionally sub 
stituted by halo, cyano, nitro, hydroxy, aryl, Calkoxy 
or Calkylthio; and 

X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 
—CHCH or —CHCHCH forming a 5- or 6 
membered ring with a carbon atom on the phenyl ring. 

17. A compound of formula IV 

IV 

NFN 

or a salt or pharmaceutically acceptable derivative thereof 
wherein: 
R" is hydrogen, C, alkyl, halo, hydroxy, mercapto, 

trifluoromethyl, amino, mono(Calkyl)amino, di(Ca 
alkyl)amino, cyano, formyl, -CH=NO-C-alkyl, 
Calkoxy, Chaloalkoxy, aryloxy, Calkylthio, or 
aryl; 

Z is CH or N: 
Alk is divalent Calkyl; 
R'' and R'' are each independently hydrogen, Calkyl, 
Calkoxy, halo, hydroxy, 

X is Coalkyl, C-calkenyl, Cs-ghaloalkenyl, 
Calkynyl, Chaloalkynyl or Calkyl optionally 
Substituted by halo, cyano, nitro, hydroxy, aryl, 
Calkoxy or Calkylthio; and 

X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 
—CHCH or —CHCHCH forming a 5- or 6 
membered ring with a carbon atom on the phenyl ring. 

18. A compound of formula V 

V 

, A-le 
Het-N Z-AIk-O X2 

V / \ / 
R11 

or a salt or pharmaceutically acceptable derivative thereof, 
wherein: 
Het is pyridyl, pyrazinyl, thiadiazolyl, benzoxazolyl, 1.3, 

5-triazinyl, pyrimidinyl or quinoxalinyl, each of which 
may be optionally substituted with 1 to 3 substituents 
Selected from halo, trifluoromethyl, C-alkyl, 
Calkoxy and hydroxy: 

Z is CH or N: 
Alk is divalent Calkyl; 
R'' and R'' are each independently hydrogen, Calkyl, 
Calkoxy, halo, hydroxy, 

X is Calkyl, Calkenyl, Chaloalkenyl, 
Calkynyl, Chaloalkynyl or Calkyl optionally 
Substituted by halo, cyano, nitro, hydroxy, aryl, 
Calkoxy or Calkylthio; and 

X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 
—CH2CH2—, or —CH2CH2CH2— forming a 5- or 
6-membered ring with a carbon atom on the phenyl 
r1ng. 
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19. A compound of formula VI 

VI 
R10 

== N-O-X, 
Het-A Ak-O 
et \ / X2 

R11 

or a salt or pharmaceutically acceptable derivative thereof. 
wherein: 
Het is pyridyl, pyrazinyl, thiadiazolyl, benzoxazolyl, 1.3, 

5-triazinyl, pyrimidinyl or quinoxalinyl, each of which 
may be optionally substituted with 1 to 3 substituents 
Selected from halo, trifluoromethyl, Calkyl, 
Calkoxy and hydroxy: 

A is a direct bond, O, NH or NMe: 
Alk is divalent Calkyl; 
R" and R'' are each independently hydrogen, Calkyl, 
Calkoxy, halo, hydroxy, 

X' is Calkyl, Coalkenyl, Chaloalkenyl Coalkynyl, 
Cle-haloalkynyl or Calkyl optionally Substituted by 
halo, cyano, nitro, hydroxy, aryl, Calkoxy or 
Calkylthio; and 

X is hydrogen, cyano, Calkyl, Chaloalkyl or X is 
—CH2CH2—, or —CH2CH2CH2— forming a 5- or 
6-membered ring with a carbon atom on the phenyl 
ring. 

20. A compound of formula VII: 

VII 
N-O-X 
^ H-A-Alk-W-Ar-CS X2 

where A, Alk, W. Ar and X’ are as defined in claim 1, and 
X is X" or an oxime protecting group. 

21. A compound of formula X 

where Het, A, Alk, W. Ar and X’ are as defined in claim 1. 
22. A pharmaceutical composition comprising a com 

pound of formula I according to claim 1, or a salt or 
pharmaceutically acceptable derivative thereof, and a phar 
maceutically acceptable carrier. 

23. A pharmaceutical composition comprising a com 
pound of formula I according to claim 1, or a salt or 
pharmaceutically acceptable derivative thereof, 
a pharmaceutically acceptable carrier and a known anti-viral 
or anti-retroviral agent or other pharmaceutical. 

24. A method for the treatment of a picornavirus infection 
in a mammal including the step of administering an effective 
amount of a compound of formula I according to claim 1, or 
a salt or pharmaceutically acceptable derivative thereof, 

25. A method of claim 24 wherein the picornaviral infec 
tion is caused by one or more serotypes of rhinovirus. 

26. A method for preparing a pharmaceutical composition 
comprising admixing a compound of formula I according to 
claim 1, or a salt or pharmaceutically acceptable derivative 
thereof: 
with one or more pharmaceutically acceptable carriers there 
fore. 

27. A compound selected from the group consisting of the 
following: 
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48 
4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl-ethoxy 

benzaldehyde O-ethyl-oxime; 
4-2-1-(6-Methyl-pyridazin-3-yl)-piperidin-4-yl)- 

ethoxy-benzaldehyde O-ethyl-oxime; 
1-(4-2-1-(6-Chloro-pyridazin-3-yl)piperidin-4-yl)- 

ethoxy)-phenyl)-ethanone O-ethyl-oxime; 
1-(4-2-1-(6-Methyl-pyridazin-3-yl)-piperidin-4-yl)- 

ethoxy)-phenyl)-ethanone O-ethyl-oxime; 
4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 

ethoxy-3-methoxy-benzaldehyde O-ethyl-oxime; 
1-(4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-3,5-dimethoxy-phenyl)-ethanone O-ethyl 
Oxime; 

4-2-1-(6-Methyl-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-methyl-oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-methyl-oxime; 

1-(4-2-1-(6-Methyl-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy)-phenyl)-ethanone O-methyl-Oxime; 

1-(4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy)-phenyl)-propan-1-one O-methyl-Oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-propyl-oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-isopropyl-oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-allyl-oxime; 

1-(4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy)-phenyl)-meth-(E)-ylideneamino oxy 
acetonitrile; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-benzyl-oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-3,5-dimethyl-benzaldehyde O-methyl-oxime; 

1-(4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-3-methoxy-phenyl)-ethanone O-methyl 
Oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-2-2-ethoxy-ethoxy)-ethyl 
Oxime; 

4-(2-1-6-(2.2.2-Trifluoro-ethoxy)-pyridazin-3-yl)- 
piperidin-4-yl-ethoxy)-benzaldehyde O-ethyl-oxime; 

4-(2-1-(6-Methoxy-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-benzaldehyde O-ethyl-oxime; 

4-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-ylmethoxy 
benzaldehyde O-benzyl-oxime; 

4-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-ylmethoxy 
benzaldehyde O-allyl-oxime; 

4-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-ylmethoxy 
benzaldehyde O-ethyl-oxime; 

4-(3-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
propoxy-benzaldehyde O-ethyl-oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy)-3-methoxy-benzaldehyde O-methyl-oxime; 

1-(4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy)-phenyl)-propan-1-one O-ethyl-Oxime; 

1-(4-2-1-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy)-phenyl)-propan-1-one O-allyl-oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-3-nitro-benzaldehyde O-ethyl-oxime; 

4-2-1-(6-Chloro-pyridazin-3-yl)-piperidin-4-yl)- 
ethoxy-2-hydroxy-benzaldehyde O-ethyl oxime; 
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Lines 17-25, the formula 
66 
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Column 45 
Line 35, the term “C1-6-alkyl should read as --C1-calkyl-. 
Line 36, the term “cashe should read as --each--. 
Lines 47-55, the formula 

-o-x 66 R10 

R 1. 

R-2 Yx2 
11 should read as 

R N-O-x R. c? 
a. 7 \ x2 N A -m-Ak -HO 
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